Characterization of an ascorbate peroxidase in plastids of tobacco BY-2 cells.
In higher plants, ascorbate peroxidase (APX; EC 1.11.1.11), the major H2O2-scavenging enzyme, occurs in several distinct isoenzymes that are localized in cytosol and various cell organelles. Here, we have purified and characterized an APX from the soluble fraction of plastids of non-photosynthetic tobacco BY-2 cells. The plastidic APX was a monomer with a molecular weight of 34 000. The enzymatic properties of the plastidic APX, including the rapid inactivation by H2O2 in ascorbate-depleted medium, were highly comparable with those of the chloroplastic stromal APX of spinach and tea leaves. However, the other chloroplastic APX isoenzyme, the thylakoid-membrane bound APX, was not detected in the plastids of the BY-2 cells. The N-terminal amino acid sequence of the plastidic APX was completely identical with the deduced amino acid sequence of a previously identified cDNA sequence of tobacco chloroplastic APX. When a green fluorescence protein gene tagged with the chloroplast-targeting signal sequence of APX was expressed in the BY-2 cells, the fluorescence protein exclusively localized into plastids, and not into mitochondria. We conclude that plastidic APX in non-photosynthetic tissues is the same as the chloroplastic APX that occurs in leaves.